Abstract-This work reports on the design and simulation results of a reversible hollow waveguide to microstrip transition operating in the W-band. Simulations show satisfactory results in terms of S parameter, obtaining transmission coefficients (S 12 , S 21 ) above -0.4 dB and reflection coefficients (S 11 , S 22 ) below -17 dB in the full W-band.
I. INTRODUCTION AND BACKGROUND

D
URING the last years, the number of telecommunication receivers which use planar technology have experienced a drastic growth [1] [2] . In contrast, when operating within the W-band (75-110 GHz), several devices adopt waveguide-based interfaces. For this reason, there is an actual need to design novel transitions and adaptors to overcome this obstacle.
This paper proposes a transition from a rectangular hollow waveguide to a microstrip line which focuses on connecting a waveguide-based antenna together with a planar-based envelope detector. Table I overviews the state of the art for hollow waveguide to microstrip transitions. It remarks the trade-off between their operational bandwidth, which is the range of frequencies in which the transition can operate; and their S-parameters (return and insertion losses). According to the Bode-Fano criterion [3] , enhancing the bandwidth of the circuit leads to a degradation of the reflection coefficient, which is directly related with the performance of the transition. Simulation results evaluate the performance of the waveguide to microstrip transitions. On the other hand, experimental measurements are accomplished combining two transitions of the same type, connecting them through the microstrip section. The goal of the work presented in this paper is to improve the insertion and return losses parameters, while providing an operational frequency beyond the full W-band. At the same time, the design keeps the manufacturing complexity low to reduce tolerances penalizations during fabrication and assembly.
A. State of the art
II. CIRCUIT DESIGN AND SIMULATION Figure 1 depicts the proposed transition, which can be decomposed into: the waveguide and the microstrip sections. 
A. Microstrip section
The microstrip used in the transition is implemented using a Rogers RT/duroid 5880 ( r = 2.2, height = 0.254 mm and 35 μm top copper layer). These values are fixed by the detector requirements. A taper matches the width of the waveguide with the 50 Ω microstrip line.
B. Waveguide section
The input interface to this section is a standard WR-10 waveguide (2.54x1.27mm). The microstrip is placed at the output of the waveguide. Since the height of the microstrip is 0.324 mm, a transition to match the standard height of the WR-10 waveguide is necessary. This difference in height is overcame through a 5 th order quarter wavelength Chebyshev transformer [8] .
Simulations were conducted using the software CST Microwave Studio. Additional optimization of the circuit was conducted to improve its performance. Table II summarizes the dimension values of the proposed design. III. RESULTS Figure 2 shows the results obtained after the optimization process. The S 12 and S 21 are flat in the complete W-band with a value above -0.4 dB. In the same range of frequencies, the S 11 and S 22 remain below -17 dB.
In addition, the results show that it is possible to use the designed transition in a frequency range outside the W-band (65-75 and 110 to 122 GHz).This means that the transition can handle an amplitude shift keying signal (ASK) of up to 30 Gbps. Currently, a back to back hollow waveguide to microstrip transition is fabricated in order to prove the simulation results.
IV. CONCLUSION This work proposes a remarkable hollow waveguide to microstrip transition which operates in the W-Band. The simulation outstanding results show flat S 12 and S 21 , while keeping the S 11 and S 22 below -17 dB in the complete Wband. Moreover, along 70% of the band, the S 11 and S 21 remain below -20 dB and above -0.25 dB respectively. These results represent a break through in the current state of the art. Furthermore, the transition reaches an operational bandwidth of 170 % of the W-band.
